This study assessed the performance of residential buildings in public housing estates in urban areas of Ogun State Southwest Nigeria. It was based on the notion that users' satisfaction with dwelling units is a measure of the performance of residential buildings in meeting their needs and expectations. A cross sectional survey of 452 household heads in nine public housing estates was conducted in the study area. Data were obtained using structured questionnaire and observation schedule; and were subjected to descriptive statistics and factor analysis. A mean satisfaction score of 3.21 was observed; indicating that the respondents were generally satisfied with the performance of the different components of the buildings. Satisfaction levels were generally higher with privacy and sizes of living and sleeping areas than the availability of water and electricity in the buildings. The type, location and aesthetic appearance as well as size of main activity areas were the most predominant factors that determined satisfaction and indeed the performance of the buildings in meeting users' needs and expectations. The paper highlights critical areas where attention is needed in order to improve the performance of residential buildings and users' satisfaction with public housing projects in Nigeria.
Introduction
The primary purpose of buildings is to provide occupants with conducive, safe, comfortable, healthy and secured indoor environment to carry out different kinds of activities ranging from work, study, leisure and family life to social interactions. In order to achieve this purpose, buildings are designed, planned, constructed and managed based on standards and specifications established by governments, professionals and experts who are supposed to have adequate knowledge of users' needs and expectations. Studies (Kaitilla, 1993; Ukoha and Beamish, 1997; Zeiler and Boxem, 2008; Meir et al., 2009 ) have however shown that sometimes these standards and specifications do not conform to the changing needs and expectations of users; and thus users are not always satisfied with the performance of their buildings. The consequences of this are manifested in building related illness and 'sick building syndrome' (Kian et al., 2001) , increase in the desire for remodelling or modifications or abandonment of completed buildings which may cause waste of energy and sometimes even damage to the building envelope components and the surrounding environment (Mitterer et al., 2012) .
A number of reasons may be adduced on why buildings perform poorly in meeting users' needs and expectations. The chief among them is the lack of adequate knowledge of users' changing needs and preferences by architects and other professionals who design, construct and maintain buildings. This is obviously due to inadequate research on this subject. As Meir et al. (2009) rightly observed, whereas designers in other fields of human endeavour expend considerable resources in examining the actual functioning and user satisfaction with everyday services and products and refining their design accordingly, professionals in the building industry appear not to have done well in this area. In the light of the above, Kim et al. (2005) and Fatoye and Odusami (2009) suggested that one of the ways to improve the overall performance of buildings is to explore and understand users' needs, expectations and aspirations through regular performance evaluation. Therefore, building performance evaluation (BPE) is used to constantly examine the extent to which buildings are effective and efficient in meeting the needs and expectations of users (Liu, 1999; Kim et al., 2005; van der Voordt and Maarleveld, 2006; Nawawi and Khalil, 2008) . Among other functions, BPE relates clients' goals and performance criteria set by experts to the measurable effects of buildings on the users and surrounding environment (Preiser, 1999) . It also helps in understanding how occupants feel about their buildings, and thus provides basic information on users' needs, preferences and satisfaction (Vischer, 2002) . Put succinctly, BPE primarily seeks to improve the quality of design, construction and management of buildings and by extension promotes sustainable built environment. Therefore, the need for BPE to be part of the research agenda of architects and other professionals in the building industry cannot be overemphasised.
In Nigeria, existing studies (Ukoha and Beamish, 1997; Olatubara and Fatoye, 2007; Fatoye and Odusami, 2009; Ilesanmi, 2010; Ibem et al., 2012; Clement and Kayode, 2012) focus on the general performance of public housing in meeting occupants' needs and expectations. From these studies, it is established that the physical characteristics of residential buildings have a significant influence on occupants' satisfaction with their residential environment. This implies that the dwelling unit component of housing plays a vital role in determining the quality of residential environment in particular and the performance of housing projects in general. However, very few studies have specifically examined the performance of dwelling units (buildings) constructed in public housing schemes in meeting occupants' needs and expectations in the Nigerian context. As a result, little is known of the different dimensions occupants/users respond to in their evaluation of satisfaction with residential buildings in public housing estates in the country. It is against this background that this study assessed the performance of residential buildings in public housing estates in urban areas in Nigeria, using Ogun State as a case study. The key objectives of the study were to examine the physical characteristics of the buildings in public housing estates constructed between 2003 and 2009 in the study area; and to assess residents' satisfaction with physical, spatial, location and aesthetic and cost attributes of the buildings. It is expected that the study will bridge some gaps in literature on user satisfaction and performance of mass-constructed residential buildings; and extend our understanding of the key elements that could be manipulated to improve residents' satisfaction with, and the performance of residential buildings in public housing schemes in Nigeria.
User satisfaction and building performance evaluation
Satisfaction studies cut across a wide range of disciplines in the management and social sciences as well as the built environment. Generally speaking, satisfaction is a subjective evaluation of the performance of products or services in meeting the needs and expectations of users or customers (Parker and Mathews, 2001; Ueltschy et al., 2007; Hanif et al., 2010) . It compares the benefits or values users or customers derive to that expected when a product or service is consumed. In a nutshell, satisfaction is a measure of the difference between the actual and expected performance of products or services in meeting users' needs and expectations from the users' or consumers' perspective during or after a consumption experience. In fact, according to the expectancy-disconfirmation theory, which most studies on satisfaction draw on, this means that if the performance of a product or service meets users' or customers' needs and expectations, the user or customer is said to be satisfied with the product and/or service, and vice versa (Oliver, 1981; Parker and Mathews, 2001) .
Buildings like any other products are designed and constructed with lots of expectations by clients, professionals, users and the community. To clients, buildings require huge capital investment and are expected to bring returns on investment, while to professionals (e.g. architects, builders and engineers) buildings are products of their creativity and imaginative thinking. On the part of users and community, one crucial expectation is that buildings will meet their needs and aspirations by supporting their daily activities (Preiser, 1999; Davara et al., 2006) and ultimately improve the aesthetic quality of the built environment. To this end, van der Voordt and Maarleveld (2006) noted that building performance evaluation (BPE) assesses the architectural, functional, technical and economic value of buildings (product evaluation) or building procurement process (process evaluation). By identifying the major weaknesses and strengths of buildings from the end user's perspective (Preiser, 1999; Khalil and Nawani, 2008) , BPE contributes to improving the quality of buildings and building projects delivery process (Preiser, 1995; Kim et al., 2005) . In addition, PBE also provides feedbacks on causes and effects of environmental issues related to buildings, and thus inform planning and management throughout the building's life cycle (Meir et al., 2009 ) and culminating in the production of sustainable built environment (Zimring, 1988) . In sum, BPE is important in understanding the actual performance of buildings in meeting the various expectations of the different stakeholders as compared to predicted performance, and the efficiency of building procurement process. The foregoing helps to explain that BPE can be used in assessing different aspects of buildings and building procurement process, and that the findings can serve different purposes. Depending on the rationale and objective of the research, it is clear that BPE may be intended for the formulation and implementation of government policies, or the development of new theories or research tools or the dissemination of information on the performance of building spaces and fabrics to professionals, contractors and material manufacturers in the building industry as well as to the public.
In view of the benefits highlighted in the preceding paragraph, BPE has continued to receive enormous research attention, especially in the developed countries as Meir et al. (2009) indicated. However, the existing studies on BPE focus more on office than residential buildings (see Gossauer, 2005; Menzies and Wherrette, 2005; Pfafferott et al., 2007; Morhayim and Meir, 2008; Wagner et al., 2007; Khalil and Husin, 2009) . We find in the literature that in the last few decades, much progress has been made in developing different BPE tools and approaches (see O'Sullivan et al., 2004; Kim et al., 2005; Khair et al., 2012) . The main categories of approaches to BPE, which have been presented in more detail in Khair et al. (2012) , include those approaches that focus on the (i) functional suitability of buildings that is space utilisation, physical condition, safety and statutory requirements; (ii) quality assessment of buildings; (iii) serviceability of building with respect to occupants' needs and facilities provided; (iv) environmental performance in terms of indoor environmental quality, air quality, intrusion, control, appearance and lighting; (v) energy consumption and indoor air quality; (vi) user satisfaction with the design and construction of and services in building; (vii) post occupancy evaluation (POE) of technical, functional and behavioural aspect of buildings. A wide range of tools have also been developed for each of these approaches (see O'Sullivan et al., 2004; Khair et al., 2012) . Similarly, much research work has also gone into the development of building performance indicators (BPIs) in the last few decades. Hasselaar (2003) quoted in Kim et al. (2005) noted that an indicator is a sign that points to a condition to be measured, in order to evaluate specific qualities and performances. In the context of building, Preiser (1999) was of the view that BPIs should be derived from values held by individuals, groups, organisations or entire society who are stakeholders in the building industry; meaning that the criteria for measuring the performance of buildings should be derived from how people see their buildings and the importance they attach to them. This appears to be in line with the proposition by Fatoye and Odusami (2009) that at the inception of building occupation; residents build various expectations on the performance of their building, in terms of the benefits it will provide and the needs it should meet. The implication of the foregoing is that building may be perceived by same people differently at different times, or differently by different people at same time, and that the expectations of building users and the community are diverse and vary among individuals and groups. In order to capture the feelings and expectations of all categories of users in the course of evaluating the performance of buildings, Kian et al. (2001) and Kim et al. (2005) on one hand suggested the adoption of six BPIs, namely; spatial (functional) comfort, indoor air quality, visual comfort, thermal comfort, acoustic comfort and building integrity (structural and material performance). Meir et al. (2009) on the other hand argued that since BPE is based on the concept of building-users' experience, BPIs should be based on parameters related to thermal comfort such as heating, ventilation and air-conditioning; illumination and visual comfort; occupants' satisfaction and behaviour as well as physiological and psychological comfort of users. From the above, a number of inferences can be made. Firstly, BPE can follow different approaches and diverse tools and indicators can be used. Secondly, the expectations of users and the community with respects to buildings are diverse and can be measured in the terms of performance indicators. Lastly, the different approaches to BPE, tools and indicators used contribute to policy, practice and research when they focus on issues related to users' satisfaction and the sustainability of buildings and the surrounding physical and socio-economic environment.
Of the different tools for BPE identified in the literature, existing studies (e.g., Kian et al., 2001; Nawawi and Khalil, 2008; Ilesanmi, 2010; Jiboye, 2012) have shown that user satisfaction surveys have become very valuable tool in assessing the technical performance of buildings and understanding human attitudes, needs and expectations towards building-in-use. In fact Zagreus et al. (2004) pointed out that the views of building users are very important in investigating the performance of buildings in meeting occupants' needs and expectations. Gupta and Chandiwala (2010) also added that the evaluation of performance of residential environment has traditionally been based either on physical monitoring or user satisfaction surveys. This is principally because users give their views and/or feelings about buildings-in-use based on their experience and interactions with buildings (Vischer, 2008 ) as compared to the views of professionals who design and construct buildings and never use them (Preiser, 1995; Nawawi and Khalil, 2008; Chohen et al., 2010) . It is observed that in the course of exploring residential or housing satisfaction, some researchers adopted satisfaction surveys to examine residents' satisfaction with the dwelling units in public housing estates in the different countries. For example, in Papua New Guinea and Abuja, Nigeria, Kaitilla (1993) and Ukoha and Beamish (1997) , respectively, reported that residents in public housing were dissatisfied with the building features. In contrast, Olatubara and Fatoye (2007) and Fatoye and Odusami (2009) revealed that residents in public housing in Lagos, Nigeria, were most satisfied with building design features, including the number of rooms, the ceiling height, and the location of different rooms in their dwelling units. In Malaysia, Oh (2000) cited in Mohit et al. (2010) found out that middle income households in Bandar Baru Bangi, were satisfied with the space and cost of their houses but dissatisfied with the size of kitchen and plumbing in their houses. Although these studies help to explain that occupants of mass-produced buildings in public housing estates in the different countries are satisfied or dissatisfied with the different components of their dwelling units, little is known of the different factors that determine residents' satisfaction with the buildings in public housing estates in Nigeria. Furthermore, except Fatoye and Odusami (2009) that related users' satisfaction with housing to the performance of public housing projects, the existing studies rarely associated occupants' satisfaction with the performance of residential buildings in public housing projects in the country. Hence, this study was an attempt to bridge this gap in research.
Elsewhere in Malaysia, the study by Nawawi and Khalil (2008) has established that occupants' satisfaction highly correlates with the performance of public buildings; meaning that user' satisfaction has a direct relationship with the overall performance of buildings in meeting the needs and expectations of the users. It is on this premise that the conceptual framework of this study ( Figure 1 ) is based on the notion that residents' satisfaction with housing units measured as building performance indicators (BPIs) and determined by the users' characteristics and the physical, spatial, locational, service and economic attributes of buildings; is a measure of the general performance of residential buildings in meeting occupants needs and expectations as measured by Relative Performance Index (RPI a ). The informants were household heads, and structured questionnaire administered by the first author and four research assistants was used in eliciting responses from the respondents during the several visits to the housing units.
Materials and methods
The questionnaire instrument used was designed by the researchers and included questions on the personal profiles of the respondents as well as their satisfaction with 27 items related to the physical, spatial, location and aesthetic and cost attributes of their buildings as well as air quality and services in the buildings (see Appendix 1 for detail of the questionnaire). The questions were used to quantify the attitudes of the residents towards selected 27 building attributes by asking them to rank their satisfaction levels based on a five-point Likert Scale ranging from ''1'' for very dissatisfied, ''2'' for dissatisfied, ''3'' for neutral, ''4'' for satisfied to ''5'' for very satisfied. The questionnaire was pretested with some residents of Covenant University Staff quarters and modified to incorporate relevant suggestions made for improved research result. Of the 670 questionnaires distributed, 452 valid questionnaires representing about 67.5% of the distributed questionnaires were retrieved. In addition to the questionnaire instrument, data were also collected using the observation schedule ( see Appendix 2) . This was used in collecting data on the objective characteristics of the buildings based on observations made on site during the field work.
Using the SPSS software, data derived from the survey were subjected to two types of analyses. The first was descriptive statistics, which generated frequencies and percentages of respondents' personal profiles, building characteristics, Individual Satisfaction Scores (ISS) and Mean Satisfaction Scores (MSS). The sum of individual respondents' scores on all the 27 building attributes is Individual Satisfaction Score (ISS).Whereas ISS is an expression of the respondents' satisfaction with all the building attributes put together, MSS is the average satisfaction score given by all respondents on each of the attributes. MSS
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Physical Figure 1 Conceptual framework of the study.
was used to assess the degree of satisfaction with each building attribute by all the respondents. In evaluating the performance of the buildings, Relative Performance Index (RPI a ) was computed for each building attribute as the sum of the actual satisfaction score on the five point Likert scale given by all the respondents on each building attribute (ASS ac ) as a proportion of the sum of maximum possible satisfaction score on the five point Likert scale that all the respondents could give on each attribute (ASS max ). The RPI a is taken as a measure of the relative contribution or importance of each building attribute towards enhancing the activities and well-being of the residents. This is expressed mathematically as:
In interpreting the result, the maximum value of RPI a is 1.00 and the building attributes with the RPI a value closer to 1.00 are considered as having the most contribution to the performance of the buildings in meeting occupants 0 needs and expectations, and vice versa. The second type of analysis carried out was factor analysis, which was used to identify the key dimensions of building components the occupants responded to in their evaluation of satisfaction with residential buildings in the housing estates.
Result

Personal characteristics of the respondents
The result shows that a majority (65.3%) of the respondents were male as against 43.7% who were female household heads. Of this number, most (64.8%) of the respondents were between 31years and 45 years, while those who were more than 45 years old constitute 34.5% of the respondents. Also a large number (96%) of the respondents had tertiary education with 76% of them having household size of more than three persons. Although, it was difficult to ascertain the exact income status of the respondents, the result shows that a majority (53.75%) of them were middle-income earners as against 22.8% and 23.5% who claimed to be low and highincome earners, respectively. The result also revealed that majority (80%) of the respondents had lived in the buildings between one year and three years and 64.38% were owneroccupiers as against 35.2% who were renters. It was also observed that 59.3% of the respondents were employed in the public sector and 37% were private sector employees, while very few were retirees. This result clearly shows that a majority of the respondents were middle-aged, educated, and middle-income public sector workers. Table 1 shows the physical characteristics of the residential buildings sampled. A close examination of the result (Table 1) shows that most of the buildings were single-family apartments of less than 4-bedrooms. It is also evident from Table 1 that the buildings were generally constructed with conventional building materials derived mainly from cement, timber, glass, steel and aluminium products. This result was to be expected as these are the commonly available building materials in Nigeria. Also, a majority of the buildings were found to be structurally sound, which is a confirmation of the fact that they are recently constructed buildings. Figure 2 shows a typical floor plan of a 3-bedroom bungalow in one of the housing estates sampled. A close examination of the plan shows that the floor area of the building is 121.0 m 2 and that minimum floor area for the bedrooms is approximately 12.0 m 2 . It is also evident from this plan (Figure 2 ) that the living-dining area and each of the rooms have two windows, which enhances cross ventilation and natural illumination. Although a majority (55%) of the respondents indicated that the spaces provided in their current houses were adequate in meeting their needs, 45% of them would however like to have additional spaces ranging from shops, guest rooms, visitors 0 toilets, laundry and outdoor cooking area. This goes to suggest that these spaces were either inadequate or not provided in these buildings, and that perhaps barring any restriction by the management of the housing estates, some of the residents who are owner-occupiers may sooner or later embark on modification or transformation of the buildings in order remediate the observed spatial deficiencies in the buildings.
Physical characteristics of the buildings
Users' satisfaction and performance of the buildings
With Mean Satisfaction Score (MSS) of 3.21 observed, the respondents were generally satisfied with the residential buildings. Figure 3 however reveals that 42.48% of the respondents indicated that they were satisfied, 27.87% were neither satisfied nor dissatisfied, while 29.65% said they were dissatisfied with their buildings. This result is an indication that nearly one-half of the respondents were satisfied with their dwelling units in the housing estates.
With respect to the respondents' satisfaction with each of the 27 building attributes investigated, Table 2 shows the MSS, ASS ac and RPI a for each of the attributes. It is evident from the result that of the 27 attributes investigated; the respondents were satisfied with 21. They were most satisfied with the level of privacy, followed by the sizes of bedrooms, sizes of living rooms and quality of natural lighting in the kitchens, respectively, but were least satisfied with external lighting on the buildings. The result on the performance of the building as measured by RPI a ( Table 2 ) also shows that as expected, the level of privacy in the buildings has the highest RPI a value of 0.778, while external lightings on the building has the lowest RPI a value of 0.450. This suggests that these attributes contributed most and least, respectively, to the performance of the buildings sampled. Relating the result in Table 2 to the performance of the different building attributes, it can be deduced that the attributes with RPI a values of 0.704 and above contributed highly to the performance of the buildings, those with RPI a between 0.602 and 0.690 contributed moderately, while the attributes with RPI a below 0.602 contributed minimally to the performance of the buildings in meeting occupants' needs and expectations. Figure 2 Typical floor plan of a 3-bedroom bungalow in one of the housing estates.
Key dimensions of satisfaction evaluation by the respondents
As stated earlier, factor analysis with Principal Component and Varimax rotation methods was used to identify the key dimensions of satisfaction with the buildings which the residents responded to in the survey. The Kaiser-MeyerOlkin measure of sampling adequacy was observed to be higher than the recommended index of 0.60. The analysis of the data resulted in the extraction of five dimensions with Eigen values greater than 1. The five dimensions accounted for 60.76% of total variance across 27 items (see Table 3 ).
The first and the most important dimension was the type, location and aesthetic appearance of the buildings, explaining 32.55% of the total variance across all 27 items. The next, which explained 11.60% of the total variance, was the sizes of spaces relating to sizes of living, sleeping, cooking and storage areas. Also of strong importance was the level of illumination, thermal and visual comfort in the buildings which explained 6.04% of the total variance. Thus, it can be concluded from the analysis that three important dimensions, which the occupants responded to in the evaluation of satisfaction with their buildings in the study area, are: (i) type, location and aesthetic appearance of the buildings; (ii) sizes of main activity areas; and (iii) level of illumination, thermal and visual comfort the buildings can provide. It is important to mention here that four variables, namely; sizes of dining spaces; initial and maintenance cost of the building, building design in relation to occupants' way of life and external lighting on the buildings, were not loaded on any of the five factors extracted from the factor analysis.
Discussion of findings
The result of the analysis shows that the residential buildings sampled were mainly single-family bungalows of 2-bedrooms and 3-bedrooms, which of course, are the prevalent housing types in most low-density public housing schemes in Nigeria. The physical and spatial characteristics of the buildings also show that they were designed and constructed based on government approved specifications, and were structurally sound. The study reveals that the respondents were generally satisfied with the buildings; suggesting that the buildings are generally meeting their needs and expectations to a reasonable extent. This result appears to be line with findings of previous studies (Olatubara and Fatoye, 2007; Fatoye and Odusami, 2009; Ibem and Amole, in press; Clement and Kayode, 2012) indicating that residents in public housing in parts of Lagos, Abeokuta, and Ondo State Southwest Nigeria, respectively, were generally satisfied with their dwelling units, but contradicts the findings by Kaitilla (1993) and Ukoha and Beamish (1997) as highlighted earlier. A number of explanations can be advanced for the observed result. Firstly, apart from the fact that the satisfaction level was observed to be higher with 21 out of the 27 items investigated, it is possible that the owneroccupier status of a large number (64.4%) of the respondents influenced their positive attitude towards the buildings. This appears to be in line with the submission by Elsinga and Hockstra (2005) that home owners are more likely to express satisfaction with their houses than renters. Secondly, since the majority of the respondents were also public sector workers and the buildings were constructed by government agencies, it is also possible that they would have considered it as lack of patriotism to rate houses constructed by their employer as unsatisfactory. However, 27.87% of the respondents who were neither satisfied nor dissatisfied with the buildings are those who would not want to discuss about their satisfaction level; hence, they were neutral in the responses. Based on the evident from this study, it can be concluded that the performance of the buildings in meeting residents' needs and expectations was acceptable from the users' perspective.
On satisfaction with the 27 attributes of the buildings, it was observed that the respondents were most satisfied with the level of privacy in the buildings; suggesting that this particular attribute performed better than others in meeting residents' needs and expectations in the buildings. This result appears to be in support of Djebarni and Al-Abed (2000) who observed that residents in low-income housing in Yemen were most satisfied with privacy in their residential environment. Next to privacy were the sizes of living and sleeping areas in the buildings, respectively, (see Table 2 ). If the sizes of living and sleeping areas of a typical 3-bedroom apartment shown in Figure 2 are common to all the buildings sampled, therefore, it can be concluded that these sizes of living and bedrooms are satisfactory to most of the residents in the housing estates sampled. The general inference that can be drawn from this result is that public housing developers in the study area are giving adequate attention to the design for privacy and spatial comfort. On the other hand, although the study did not investigate energy and water consumption in the buildings, it thus appears that the respondents were least satisfied with electrical services and water supply in the buildings as the MSS and RPI a displayed in Table 2 help to affirm this. This means that the buildings are not meeting occupants' needs for safe water and constant supply of electricity for domestic consumption, and thus the buildings can be considered as having performed poorly in these aspects. This result can be explained with the context of poor and epileptic water and electricity supply in Nigerian towns and cities; it however shows one critical area of weakness in the buildings where significant improvement is needed in future residential developments.
One interesting finding of this study that is noteworthy has to do with the observation indicating that despite the fact that most of the buildings sampled have external doors made up of steel and burglary proof windows, the respondents appear to be dissatisfied with the general security situation in their dwelling units. This is seen in Table 2 , which also shows that the level of security in the buildings contributed minimally to the performance of the buildings; suggesting that security of life and property in the housing estates is a major issue of concern to the residents. Also important is the result of the performance of the number of bedrooms in the buildings and the design of the buildings in relation to the natural way of life (convenience) of the occupants. This may be explained in the context of the result, which also shows that about 45% of the respondents wanted additional spaces for shops, outdoor cooking, laundry and guest/visitors. This result is definitely not unconnected with the fact that most of the respondents have household size of more than three persons, and the houses are mostly 2-and 3-bedroom apartments. This means that these sizes of dwelling units are inadequate in meeting the needs of families with large household size. Therefore, in terms of providing adequate sleeping areas for the residents, the buildings performed below the expectations of the respondents. In view of this result, it is expected that in the next few years, some of the buildings sampled will most likely under physical transformations or modifications, which will have adverse social and environmental implications, if urgent steps are not taken to prevent these in the housing estates.
The study also found out that, the respondents construed the concept of satisfaction with residential buildings based on five key dimensions as listed in Table 3 . The three most important dimensions being the type, location and aesthetic appearance of the buildings, sizes of main activity areas and level of illumination, thermal and visual comfort in the buildings. In order words these are the most important factors that determine satisfaction with residential buildings in public housing estates in the study area. This result is not out of place because these are the critical aspects of buildings that have significant influence on the well-being, health and productivity of occupants/ users. Therefore, in order to achieve optimal user satisfaction and performance of residential buildings in meeting users' needs and expectations, architects and other professionals involved in the building industry should give adequate attention to these dimensions of building in the design, planning and construction of housing projects in Nigeria.
Conclusions
This study evaluated the performance of residential buildings constructed between 2003 and 2009 in public housing estates in urban areas of Ogun State Southwest Nigeria. The study revealed that the buildings were mainly singlefamily buildings constructed according government approved standards and were structurally sound. The respondents in the survey were generally satisfied with the buildings; suggesting that the extent to which the building are performing in meeting their needs and expectations is satisfactory. The satisfaction level with privacy in the buildings was higher than other aspects of the buildings and the most important factor determining satisfaction was the type, location and aesthetic appearance of the buildings.
Findings of this study imply that in order to enhance the performance of residential buildings in public housing estates in meeting the needs, expectations and aspirations of occupants some steps need to be taken. First, there is a need to improve the availability of water and electricity in government constructed residential buildings. Therefore, it has become imperative for architects to engage in relevant design practice that encourages the incorporation of alternative sources of energy such as solar panels into the design and construction of mass housing projects in Nigeria. Second, a significant improvement is required in designing and planning of residential buildings to reflect the way of life (convenience) and address the security concerns of the target population. Third, adequate attention should be given to the type, location and aesthetics of mass-constructed residential buildings and sizes of main activity areas, and illumination, thermal and visual comfort of the occupants of buildings in the design, planning and construction of housing projects. Lastly, there is a need for deliberate policy on the construction of large housing units for households of larger family size in public housing projects in Nigeria. Besides, the findings of this study, it is obvious that the current study is limited in a number of ways. Firstly, it is limited by focusing on the buildings constructed between 2003 and 2009, and thus the findings cannot be generalised for all residential buildings in public housing estates in the study area. Secondly, the study is also limited in scope as it dwells mainly on the design and construction aspects of the buildings.
Therefore, in order to gain comprehensive knowledge of the overall performance of the buildings, further research is required on other aspects such as energy consumption in the buildings.
(i) Personal Power Generating sets ( ) (ii) Power Generating Plant in the estate ( ) (iii) Solar Panels ( ) (iii) Public Power supply ( ) (iv) None ( ) (v) 
